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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brftfah Company, 
of 131—133 Holland Park Avenue, London 
, VU 4UT (fonneriy of 4-9 Wood Street, 

if2f2L EC2V ^ ** hereby declare the 
invention, for which we prey that a Patent 
mar be panted us, tod the method by which 
k » to be p er f ormed, to be paitkuladf des- 
cribed in and by the following statement: — 

10 This indention relates to the securing of 
structure* to tubular metal ptks underwater. 

It is the conventional practice where, for 
example, s base is to be fastened to the tea- 
bed by pHes for the base to incorpor ate indi- 

15 vidual tubes which endrefc the pans of the 
piles projecting above the sea-bed, and the 
tubes are then seemed to the piles bjr any 
one of several methods mcJuding welding or 
fronting, or driving a phi diametrically 

20 through each pile and the surrounding tube. 
AH of these methods are however extremely 
expensive by reason of the need to ship out 
divers and the required spec it! apparatus for 
underwater work and the lengthy work neces- 

25 sary on the. 

According to the present invention there 
is provided a method of securing to tubular 
metal p to a stru cture mcorporatmg s otu raBty 
of tubes through which the respective piles 

30 project, which method comprises locally de- 
lomnnja cskh uue ouKvvuvuy dud uajjuv 

swigBu or wcjqou rngsgi mere wtoi me en- 
rlreling tube by detonation of an explosive 
charge within the pile* 

35 It win be u nd e r st o od that the only work 
requited of the diver in an underwater opera- 
tion according to the Invention is to ensure 
that the explosive charge is correctly pos itio ned 
and located* The required shape and size of 

40 the explosive charge are all determined 
beforehand 

The pile and tube may initially both be 
cylindrical at die location of the intended 
explosion, so that the explosion deforms both 

45 the pile and the tube outward locally, or 
alternatively the tube may initially be out- 
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wtrdly deformed as by swaging so that the 
i deforms principally the pile, ex- 
it bcally into swaged or welded 
with the tube. 50 
ndon win now be described in 
detail with ref e re nce by way of example 
to the sccooDtpanying diagrsiiiixKatic drawings 
in which: 

Figures 1 and 2 are diagrammatic sectional 

^J*^— ^♦e --* — -*^r - — ^ am» a »aV m ^ ■ ■ 

vsewi ujuKrexBiM respecctf«y me mi pes ot 
the tube and pile, in one method according 
to the invention, respectively before and after 
the detonation of the explosive charge. 

Referring first to Figure I, die reference 60 
numer al 10 indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel nOes 
driven into the sea-bed 11. One such pile is 
shown at 12. 65 

The structure 10 incorporates a number of 
vertical pile guide tubes 13 and operates, 
during its mstauation, as a template for locat- 
ing the piles in their correct positions whilst 
they are being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are belled out- 
ward. Each pile is thus lowered through the 
c o r resp on d ing tube 13 and hammered into 
the sea-bed. When the pile has been driven 75 
in, its upper end hi left projecting just above 
the ton edge of the tube 13, the pile being 
cut off at this level if necessary. Each of the 

ends a 
shown at 14 and to 80 
to the piles a shaped 
on a One 16 



secure the structure 
explosive charge 15 

is lowered into the pile to a position level 
with portion 14 of the tube, is located in that 
position and is then detonated The explosion 85 
deforms the pile locally outwards into swaged 
or welded fngsgfraent with the portion 14 
of the tube, so th at the stru cture is located 
against upward or downward movement rela- 
tive to the pile. 90 
The shape and siae of the charge are 
to materials used, the 
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depth tod rtrnilry of 



the WHET) wlicihci a 
fit or • welded interface 
fit a requted between the pile and the guide 
tube* ami other relevant f acton. 
5 If desired, the initial swaging of the guide 
tunes may dc wnmni, ana in max case mc 
tube It made from a metal having a sufficient 
d egre e of malfcabiStv to enable it to be de- 
formed outward, without fractur ing, by the 
1Q explosion, to that again a swaged interferenoe 
fit or welded interface fit is obtained between 
the tube and pile 

WHAT WB CLAIM IS:— 

1* A method of securing to tubular metal 
15 piles a structure UKAsporatmg a plurality of 
tubes through which the respective pOes pro- 
feet, ^vrdch method comprises locally deform* 
ing each pHe outwacdry into tightly swaged or 



igemcnt with the encircHng tube 
of an explosive charge within 



by 

the pile. 

2* A fT **ttH>d as claimed in < *^°^n 1 , whe erfi^ 
each tube is initially of locally increased dia- 
meter at the lo c ati on of the explosive charge. 

3* A wwrtwH of securing to tubular wyf f 1 
piles a structure incorporating a plurality of 
tubes through which the respective pOes pro- 
ject, which method is substantially as herein* 
before described with reference to and as 
illustrated fat the acmrnpanying drawings. 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents, 
5 Quality Court, 
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for the Applicants. 
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